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(57) Abstract: A ferritic stainless steel plate added with Ti which has a 
chemical composition, in mass %: C: 0.01 % or less, Si: 0.5 % or less, Mn: 
0.3 % or less, P: 0.01 to 0.04 %, S: 0.01 % or less, Cr: 8 to 30 %, Al: 1.0 
% or less, Ti: 0.05 to 0.5 %, N: 0.04 % or less, with the proviso that 8 < 
Ti/(C+N) < 30, and the balance: substantially Fe and inevitable impurities, 
^characterized in that it has a ferrite grain size of 6.0 or more and precipitates 
..in the steel have an average diameter Dp [(leSgth of major pis of a precipe 
itate : j-:ierigai 'df Jtiihof axis .of ^ : piw$itateyil of.Gld'5 to 1.0 fim; and a 
method for producing the ste'el plate. The ferritic stainless steel plate allows 
the reduction of the load on a refining step, and also has excellent working 
characteristics arid a low yield strength. 
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(81) JgSS (Wfil): CN, KR, US. 



(84) |§gS (&&): 3 — □ V ' (AT, BE, BG, CH, CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PT, RO, SE, SI, SK, TR). 
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— CN.KR.3-a v (AT, BE, BG, CH. CY, CZ, DE, 
DK EE. ES, Ft, FR, GB, GR HU, IE, IT, LU, MC, NL, PT. 
RO. SE. SI, SK TR)<Dmfe<r>tctb<DmmLB.lfftft*:5- 
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(57) . . • 

5 t) O t* S o 

^ tfc ftlc ft % C:0. 01%^ T, Si:0.5%^T, Mn:0.3%& 

T\ P:0. 01%~0. 04% , S:0.01%aT, Cr:8%~30%, Al:l. <>%£*• 
T, Ti:0.05%~0.5%j3<tt;N:0.04%gTS:tf o 8<Ti / (C+N) 

©siU$g.Dp [ («f ati©fi#S £ +«fffl»©fi<ft.S * ) /2] a*0. 
05/»m-1.0Mmt*)5wi «r * * * 1~ 3 M X 14 fc tl tc T i AO 7 s 
7 >f M^f y V'^i«fci^ ; ?:^S^^ ft " c ^ 5 « 
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mmm 

^5jl3-2 6 4 6 5 2-§"^#iC{i N 7^7-1 h^T ^ U*#fl<Z);!JPXt££r#: 
Si-S^irUT, 0!lxJ2, C*5J:TJ?N(D^^P^ T i £7 v C^3:Nb;Sr85;&p•r 
;5^&;>aS§l^£;^^-tV^5 0 £7ci. #^5-3 20 7 7 2^^ £ fcRlSfc 

PTO^iW^ 10-2045 8 8 TiiD K-ffc*» ^ 
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-t^t>h,^mit, C : 0. 0 1%^T. Si : 0. 5 %UT, 

Mn : 0. 3%OTx P : 0. 0 l%^_hO. 0 4%£HF\ S : 0. 0 1%^^ 
Cr : 8%»±3 0%^T, Al : 1. 0%£TK Ti : 0. 0 5%^±0.. 5% 
ETTO.fctfN : 0- 0 4%TO^tU ^08<Ti/(C+ N) <3 0X&> 

lift £ + T i &#rttft£>@ttl:& £) / 2 ] toWmm-D p ^ o . 0 5// m^-h~ 
1. 0Mm^Tt*fe5TiiiD7x7-f b^^fy^«ffe5„ Mf3 

«*r«po^t i tttos o %«_h«s, t i xmrnMy mm) k lt 
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@*%T?s C : 0. 0 1%£*T, S i : 0. 5%£*T^ Mn : 
0. 3%OTx P : 0. 0 1%£U:0. 0 4%giT, S : 0. 0 1 %1^T> Cr : 
8%^±3 0%^T. Al : 1. 0%£XT. Ti : 0. 0 5%£LhO. 5 %UT 
*5«J:TJ<N : 0. 0 4%£n r £"MTU ^08^Ti/ (C + N) ^3 0tfe5i 

«\ mffiEEmvx$mm.k u «fKa£*fc (Ti^itiWffl;"X?&tT± 

5 0^ 0?&S$gST-T i 5fi*fffiftO*ftS C(T i ^ffi#Ofti|«£+T i mtff 

Htefiffi&flse. 0£LLfc:fcSJ: §T imm^^v^ 

tt**rJ&rajBEJ£Ufc«, (T i ^*ffffi*©«f ttJ^ -Xfi^T+ lOOt) *itt©iR 

T% T i ^tttj^^t C(T i *wm*oft*Wft-* + f i »Wffl4&®MWS£) 
/ 21 p 355 0 .05 ix mSk Jt 1 . On m&,TX*. 7 =c =7^ h 

fRasflis* *s «fct5?&j£««^©^T i 5 0 %&l±& x t i zkmmvok u 
b\z.m&mm$m*& x^mm^^p^Mo 5 0 t i %kvrm 
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mi : t i m$vmvo¥-%i*m-D P ( n m) t , w-m r m.& z vm®. (%) t <d g§# % 

05 A : ^OfiM^i6^#}Cj;5T i ^flfffi^^CT EM/l/7' «) 

05 B : *^PJ(D^M^^#^J:^T i m^ftti^KD^CTEM/l/r 5A) 
06A:^O^r^ifi^# (^Mi^ifi) ICJ:5Ti^(li^i(TEMA 
7'W) 

06 B : #3!PJf(Dt> r^^#^J;ST i %kVtm%l<Dmn(T EM/1/7" W) 
07A:^Oft_h(f^i£^# (^*j£gfc) ICi5Ti^|f{tiife©fi(TEM/ 

07 B i^SSW^ttLbrftt^WfefrKliST iIlTW^O^i(TEM/i'7 , !I*) 
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7x7^^M^T>\^^mWi(C:0.0^%^ S i :0. 10%, Mn :0.25%, P: 0.013 
~0. 046%, S : 0. 003% N Cr : 16. 2%, A 1 : 0.02% N T i : 0. 16%*5«fc7j?N : 
0.008%) ICOVN-C, «>5r£D^^(500 c C~1000 < C^-e 25 < CFe8Pfl ) £&*&l$ffl 

(i £\ io £\ ik iooh) -vntifmr i lt, Ti otff mmm&.'Po n 

XfilT CC) £^Lfc„ *fd^^^ffi*(Dfi^(500 < C~1000 < C*T?25 < CF^ 

ps h io #\ ih, loowT^ifiu. «M^^i:,mms^m^b, 

£Ti 50%£JUb© Ti *SWffli-5^i«j»*»#«fWftlfti bfc 0 

■- : ... w»i^P6i^^T i ttioT i zkmmyot ttt 

'■ffiUfc«-frr4, #3<P<WtHT i#*T*Gnass%) Ti ^ftGnassK) 

o fcflfc 1 0 O^r/WT^ffiLfco r^Tii (mass%)j W: (JIS G 1258 : 1999 

nn&wt mwt+mm -e*#i-*. a?s%«u r^vmm (mm-r 

a) £^*l-s 0 

:£T i 4 (mass90 = T i A/W#** X 100 

r#ftim* (mass%)j tznw%T±^/>T±h>%Lmmmmb/AAm 
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m)&m^xfemmmm <mm&&. ^ 20mA/cm2) 1-5. roi^t 1 ©!^ 
t i * (t i b) &^*-t-5 0 

tffttST i * (mass%) = T i B/^fi* X 100 

tvxmzvtmz^zk, m t Piz.mfevtcp j $>c&&m-rzz.b&x%, p^c 

i-**>*)x HI5A S 5B, @6A, 6B, 0 7 A, *3«fcTJ?7 B fcf&mm®M. 

mtffe® ! mmffl.fcx%kM$rmistzT i ^mmm^co^^mmm^ (*mm§& 
mw<DT i &ffimm^ttnm.±Vfmw&* K&mi-z> m 6 brxim 7 b#j$) 
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itfflftot^, <&teft^n:#v\ ftmv^mmm&vwi&MimMimT. (Disss. 
sit, ^mm\^n^wm^^xmm-r^>o *-*\ Tii^x^n 

( 1 ) C : 0 . 0 1 %£TF : 

era, @^c^ux^$ttSi:»^K{b -rs, cw\ 

So o . o i %&mz.& t . *<7>&w&mmt fcs<p^ o . o i %s*tk: 
rb^-tso 3&*5s tii^f^atiiii©i^^6x *© < Mr*tto. 002% 

ig, 0. 0 0 8%OT#0£bV\> 

(2) Si : 0. 5%£AT : 

i4t)i£Tt5©T\ 0. 5%&±mk1-Z> 0 »*U<f40. 0 5%W±0. 2% 

(3) Mn :.0. 3%£*T : 
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^■r-5o #3;LVN<7mO. 15%£t±0. 2 5%£(Tl?fc5, 
(4) P : 0. 0 1%£JLL0. 0 4%J^T: 

^fcP-^W*^^< T i ^mtiW/h£< 

.0.4% £ Ufc„ ffl&ftMAflf* *f$i^ 1^*9 #*fci4* £ f 

iHiSm- y 1M ^ /> U -C^ffii-S i £ , is J: TWffl»J$J i: v * 5 ^jtlEfS 
HttO. 0 1%£Lt, 0. 0 4%gTtt5o £f£U<tt, ±|E)»^^fW^ 
trZ^mrrZ tO. 0 2 0 %£*_L, 0 . 0 3 0 %£TF-cfc5o 
( 5 ) S : 0 . 0 1 %&LT : 
Ste, #3©»^14<M£T£i*:5o fcfcU Ti 4 C 2 S 2 tUtfffflU ^if^ 

^©"M*ft<Sr 0 . 0 1%^Tfct5o &tU<«0. 0 0 2%^±, 0. 0 0 6% 
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(6) Cr: 8%^_L3 0%J^T: 

*H©Wffi*t?*l#Ift<*5©*t\ 3 0%^±PS^-t--5„ #*L<r±l 5%£JLb, 
2 0%ETPC*5o 

(7) A 1 : 1. 0%£*T : 

mZk. *B^MB38J:tWB*ttSr^fc;"rs©-Cl . 0%ETF #£U< teO. 

0 1 0 . 2 %£JTF-ek5o 

(8) Ti : 0. 0 5%^±, 0. 5 ^o8^Ti/ (C + N) ^30 
.[^4>Ti, C*3j;tfNte, mff)#^©"Mr* («*%) Sr^-f] : 

. T i I^C^N^tm P^^S^.F eT i P v T i 4 C 2 S 2 

t i s©J:"5*Tf i-* OMb^T i Zkmitmt VXWM-fZo' T i SSSBitti 
©J:5*T iZkVrmWW't X^tirmmW}**:^ <&&i-Z><D~e, *»8lo#* 

T i WJR* ©#aH«555(5^ MIBO «fc 5 *WHi»Sr»^i-*3»*. 

±mt-t5o ftmtzte, 0.10-0. 25%-ChZ> 0 *S3, TiliCmNt^ 
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'#te**fcr±affc4&£»j^sfc«>» 8^ti/ (c + n) ^3 0^t>^xjS 

^KfilO^Ti/ (C + N) ^15t^„ 
(9) N : 0. 0 4%SXT : 

fc N TiiTi NSrJg/fcU ^MtRx ftfcftn&<Dl&*) Z>vre x ± 

0. 0 2%^T##5irCfc3o 
(1 0) ^tf>fifctf>J&£ : 

TON i % C u / C p tfO . 0 l %.giT^>B^5 ^V^-ftb^ 1 StE*±Sr£ 

*fc, Nb : 0. 5%£*^ Z r : 0. 5 %£tT, Ca : 0. 1 %UT, Ta : 
0. 3%ETF* W: 0. 3%ETF\ V: 0. 3%OT. Sn : 0. 3%MT&£ 

(id t iWfew^Dp t7~?4 hm&mt: 

10 
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ffim®<D&m&z+T imvrmvs&mMi&z) /2] <o¥«Dpt7x^ 

^tW©«rtWlWkiJ:9 0. 0l~0. 0 4%($f*b<ii 0.02%^ 

fc*3, ^P«M^D p tt«*^-©BE5£*-|Rl»f®4r 1 0%AAl (10%7W 
fctjuyy # frgggt U QJBStfEE 2 0 0 k V) t? 2 !75~ 2. 0 3? 

ffiFoffiH^-c, ^$>5t i ZkVtmmk i o ommmu (t i awm 

»o««ift*+T i %kffimwmto&&) /z<o i o o'^otifffl^^^flasr^ 
^jg^brto t i mmmvo&ft&zi&mx&zm&te. ^^^mm 
s§i^©-e, w^igDp^brtt^Ki-t^iassrfflv^wr.kv^, same 

(t i ^tuttofittft £+t i ^wm^o^ffts §)/2©ioo te^m^© 

WffiSrtfUBO £ 5 fcWtfcgD p (/z m) t Jgtt bfc, 

11 
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(1 2) f^M^ifi^i^^ife^^T i ^fU4to^«B^ C(T i SS#rtti4fc£>* 
m&Z + T i&ffim%d<DffiffliM£) /2] OWttftDp : 0. 0 5^mJ^±l. 

0 m m£kT : 

1 1} A^*Uft0%%&SiUVtt:&&« bfc^oT, T i ^Wffi^^^D p 

p^0. 0 ^®S^ia!)Ti^»« 

fa<D {111} *^|BJ»»at«r«lil«-f*fe«>, TO®T^5ri:^5, ^ 
rt\ T i ^tlftil^O^^^DpOTRS^O. 0 5iumitbfCo Jfc*5* Til 

12 



WO 03/106725 



• 



PCT/JP03/07621 



©«Hfc?&MJEaEK:J:DS»^X|Mlfc36S^$^rffifcW*^ {110} ^ H B e 
&£Tfi%tm$£8ffi.'£<DT i^#fffi^©¥^*fc^Dp£rO. 0 5/zm£LL, 1. 0 

(1 3) mtefflm&£tmS&lSffitii<0'7*7'( htt&S&t : 6. OSLb : 
©{ill} *KflESri«aC>SfcJC)r|tfc*JfU-T?*>« 0 ro«t5^ S®^©^ 

3§pj§ tt 5 fea^tti-^r j i s g o 5 5 2 m<D y^^^h mimse&m 
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fmmm^sxxmmmm^^T i ^r*© 5 o%&l±&, t i ^«fm^ 

«fc b< «0E«^m4sj;^ffi!i^«+O^T i <$m&<D 7 0%£JLL«r 

ffl bfc^J-^f*. «tp(6*f tti'T i ##T*(mas%) «r«*©^ Ti ^* (mass%) T?« o 
fclttfcl 0 O&^tfT^ttJUfco ^Tii (mass?6)j (JIS G 1258:1999 

(M+M) -cmm-Zo ms&teu r^vmm wm-rhv 

#tok*c— feftfc«iR-rSo I C PTOIfgitiW^^OT i * (T i A) £ 

i * (mass%) = T i A/f^fi* X 100 
TWfflTi* (massSQj fc$m&T±°?/l>T± h ^*«S¥tt(3i#/AA* 

»)S:ffiv>-csm«K«» (m?fc*£ ^ 20mA/cm2).-rso 

aaEarMcu- T/i>*vffim mmt-rhv vj»+*#*?mv^v&) * 
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Til (TiB) <Sr^»T<5o 

flfttlT i* (mass%) = T iB/^li X 100 

LfcfiJ-£te x mOKDVr ffi P * GnasK) £#3>ptf>£ P ^* (mass%) T*#Jo fc|£ 
lulO 0£/WT#J±|LfCo ^Pi (mass%)j fcfc ( JIS G 1214:1998 

mm) x-mmu ^m.mmmmmm.vx^^^hv^mtx.tc^, ^d/t 
iswtktm&m&zit, ^y^KyvBMHW* c^y^^/wo 

-C, ©Pi (PA)^r^*i-5„ 

^P* (mass%) = PA/f^M* X 100 
— ^ r*fHiP4 (mass%)j tt^&TW/l'Tirh^m^CSffr/M^) 

«:ffiv^Tj£«i«w!? (tttfE&g ^ 20mA/cm2) -rs, r (ommm^^mmmm 
&$t&u mmm mm+m.m+T&mmm u ®M3m&m.vm\sXvt»&* 
/vhy^itfct, ^yyfyit^M^t, *y^Ky^»# (^y 

yf^//H !R3te^ffit?, ii^Pi (PB)§r^*i-^ 0 
flffcHP* (mass%) = PB/W»3t* X 100 

(i 5) wm&stT ima?*.?* h&xTisuxm&.<omj&j& 

#i6X^-T?feS 0 jfeSV^W:. J&IWJEJgXg, ifc±*fi&l£xm<Z>--ig©X 
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ZD't-W&ghmmZMlTo r.rR:«5T i3R*fffl*HU JUMSfctt «9 (F 
eTiP) ^feityd (T i C, T i S. T i 4 C 2 S 2 ) ft £*<D|»-T?fc5o ^< 
650t)~850^C)£^c:#ftti/— : T^tt^Fe T i P-^T i Ci s 

(1 6) fROBEtttt: 

tp^>@^C*5«J;T^P & Ti 5fS#f £ U~C, ^pi&ttSD p & 0 . 05/i m£iLL 1 . 
ffl<DMJl&&m±-tZ> 9 MMMMfeF e T i P$5it;T i C <Dffi ttJ > —Xjfi^fc: 
5i^f5m^V\ fcfcU -frb^ffia^kteit^ftS 6.5 0-8 5 

ox;i>mm&&izfr\&j%mmMm<nf^&H~e3bz> 0 mm^fo^w^m, turn 

ffi«f©l^CiP©i»U r fitfaJLfclWS&fc (111) A^—^^m 
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msmmmMMte. (t i %k%ftti®><oVrm/-xmm± 5 or) o^a^i-s^ 
*«ri*s-c#3fev\ iwoT i 05 o%£ji±^t i xmmvok bT*f 

flfffl y -Xi&^T & JLffi Lfc„ WttftTT P ftj&Offt&^feiS J: tWtti / -X 
10 £\ lh N lOOh) -WtfffflT i *^rS!l^L.T N Ti <D#fm*^#3^ t F<Z*£Ti ^ 

t©5 o^±^^s^mftj»^*fe.*uTH4oy-xaj^Nfc*Ba-t-5ia 

ft<^ 5 0 %^_L3r#f ffi) Wri:m5J:5(u (T i ©tffffi/— X?ft£± 5 
(1 7) fthtftt*: 

JftlBJES&EW:* (T i 5RWffi«JO«fttl/-X?a^+ 10 0 <C) *m(Dt%M-?7 
x7-f N 6 . 0 SX± t ft 3 £ 5 fc??*£&$$6 (tt_Bf i^gfc) #ife $ 

tfc-Bf ^mJSif {111} *fc#3BmWfc/ifc*U K r »s^$^So 

17 



WO 03/106725 



PCT/JP03/07621 



m^um(DTmtewffiM,mMfrbxhz>&s v^^^m^ 6 . 0 ~ 7 . 

5cD^H{e:A5^-t?fcSo £ £f * UVM^fci, ^*fe^6. 5~7. 0 
mmz.£ V%s£k$mn±% < 9 »ttffi86*K: * 9 Y S ttteTb(Holl-pitchl!lK 

mwmw<D&x&&mttz<ofri£fi>'r. fim*mti:t>tiz>o mux, mm^ 

*lfc^jfc4mj*©*!;*^:/«r* ^^PiMs ilSBiU 3L£4mm<Z) 
25*CMW )bfm,*$m(lfr, 10^, lh, 100h)WmttT i*£$J^UT, Ti <D 

wtioTTPii mmm^m &ftmvtc 0 ^t-c, wm/— xsi^t 

(770*0 Sr^ufc. ovN-e, f8£K&8oo , c (#ftoy-xm&T± 5 cm 
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3 nmt 0. 2 8 v m^V fz.mmm§&ffi.*'&tc 0 *(0'& s h-*/HEE"FP8 0% 

tH&fe&S&mft J I S Z 2 2 4 1 ^SpgOiUTSlJ^LTbo 
IH^ItlNo. F~J (ifljlf^OT i ffi4W«i#D p £r 0 . 03 

m&unfev&m t (Dmm&m 3 m& ufc 0 ^ 2 ^ fc^m 3 ^ ^i^ 

UT N m^j^^-e^T i ^^f m^O^^D p £ 0 . 0 5 u m£*_h. 
m^ds (T i ^m4^#fffi/— Xigjg T+ 1 0 0 <£) ^TT'fc.S^St?:^ 

T i 7&%ftiH$}(D$rti5/ — XtU£T + 5 0"C) £Trefc5 0 

^*5^B^le:*3ttS^#a^fii-^-C J I S G 0 5 5 2 ^&5l»ife-e$J 
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(i 8) *9-7mm : 

m(omm^Mtu^m^x^^mm^^~i^^ 0 ^t^T i A c 2 s 2 # 

5 o~i i 5 0X:<DUmk1rz> o 0*bv^^Hfti o o o~i l o onxh 

So 

(i 9) mwrnrnm : 

~1 1 0 0'C,JEET¥4 0%//^^±i: LT*t 5 „ SJilOiilSI^ 8 5 0t; 

5. Lfc^oT, arai«)ff5iiM?W: 8 5 0 — 1 1 0 0*Cfct-5 o 
#*U^i&£|&HW:8 5 0~1 0 0 O'CXfoZo 

5„ fcfcU ajE^l^^fcDOffiT^6 0 0 /o^®x.Si:JE3lNF^## 
tt&iS-U Bt^^^Sr^CS^tb^fc^Ot?, JET^4 0~6 0%/^ 

BEmmzBm&£.vz>z.kh*>z<D-?. ^<Dx^^m^\at, ^icjsct, jh 
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(2 0) ffclRJtfc-htfJEJE : 

t>l^«rfflKaUt6 5 0~9 00t), JEET¥2 0~4 0 w £ 2 s 

LV\, JE®ig.gj&s 6 5 OtJ^Mrett, m&Woi&*L% < ftoX, 2 0 

0 — 9 0 0*0, ^L<ii7 0 0~8 0 0Witfc5, 

tfc_h^JEM^i-x ffi3©&^6 5 0~9 0 0 < C*COJET^ S 2 0%^-C 
fe5t> rit<0#T^y^^©lSEg^** {10 0J//ND, {10 0}//' 
ND = n:=— *5^^<^#i-^ 0 jfe*5 % {10 0} //NDtt, . 

10 0>^^ BEj^S^SE^^^ h/t- (NDM) 

5£fc«:j8tiNc1-5o {10 0} //ND3P=-t4, #ig|©< 1 0 0>* 

#y<^ JEEMS^M^^^ h/U (ND^fi) ^^i~^^ s > 301 

tfJEM^v^ JBET^2 o~4 0%offiB6S:^< i: lA^eLLfc-fSo # 
(2 1) ifrMJE®: 
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^ffiStt, »&Mfc:j&CT6 0 0-9 0 0X><Dtpfflm$&*&AsV2\B\U±n? 
(ft^SOJET^) -C^$^5JETlt^0. 7~1. 3 £ ft 3 «t 5 fcf? 5 

mm*? n m v Mkm&wmmv. t i zkVrmm&ffifettz £ ^-t&v^^ 
zthz> 0 ^*s x ^ffT^^>ii^«tfc-t^^^ {nil 

?K ^FIJEIO d 1: 300mm^±©!7-^o-/l/tj;!) 1 ;27[rHCJEE$£ 
i~S(D^W^UV\ ^3^$t<DM8frS2£^U (22 2) / (2 0 0) £ri«i£> 

WOx:^ 2 0 0mm*^Ti/J^V^^ ^n— /WSr/BV^frfctftSa** ;fc$g0J 

0 0 mm * ^_bO^C#!7— ^ n — As&&mirZ> - t * s 0* 

^ 100~2 0 0mm^©!J /^7ffSfclt^ 3 0 0m. 

ftn-^-CL*»t-*ftffii (^y^JBEM) (2 22) ^ 
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x-r5o £'ym^T fcfcm, ms. 0±lfl/fei) 

Rg ^ $ tb5 & <7>-ete& < MIG (Metal Inert Gas) . MAG (Metal 
Active Gas) % TIG(Tungsten Inert Gas) f (Olt©7-^ii^^, * 

5833^ TIB^rt (^^^Pf^m^l 10 0U mJE@^9 9 0U mJ3E®^> 
JET^3 5%. tt_htfJEM^7 5 2U it±»f JESOJET* 3 0 %) "C^WflE 

m ^v^ x tis^# (^bs«^78o^, ^ifi^NPM i o mm. 

ffi,m& 8 5 0t, ^J±T^ 8 5 %, JETit 1 . 0 N - {fc-htf j&tt?a£ 9 0 0 TCr^ 
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}C5mm, 2. 3 mm, 0. S mmH:JE®i-5XgTN * BS$5#i&£r&?f 3 tU^, 
2|§l#3gftfc«fc5#IHI£Eli§, tfc_ttfBE®£*Tofc 0 &*5, T i #f ffi#><a#f ft / - 

^j^ifit&^ (500 £ C~1000 < C* T? 25TC WW ) £ ^£B#Pp9 (l 5h 10 £\ lh, 
100h)-e<D#fffiT i ft£r$!i^L-T, Ti ©flffflSasflMgf©^ Ti tfl©5 0^ 

J IS GO 5 5 2lCl^$tvfc-§0»ffe{C^SO ! bT*it>fc„ J 
IS13fB^»\ ^^«*5«t^M^H6««>YS, TS, Ell: 

(rL, rD, r C) #C5£fc:£ <9 r A r ^fHf U nlfr3 

^r= (rL+2rD+rC) /4/ 
Ar = (rL-2rD+rC) /2 t 
(fcfcU rL, rD*J±^rCtt, ^^JEM^, JEEM^ft fc*t b"C 4 
5° <E>;frlRk JBE^[Rj^^j"UT9 0° ©*-|Rl©rtt«r*-t-.) 
££>t^ ©J!lim*i/Sr*i^Pl3K*ffi©5*a9iiS*r±^ «*R©JBE3g;*-|Rl2&»£> J I S 

5#i*®ut&iajt) mu #8o os^wiimx 2 5%©5isiM^*o^^ « 

®te»£LfcJI«*L*:, §l3R*l«ali:"Sli:**IftlK:*fc«Hfe"Cl cm£>5£»£Ufc 
*MLg<Dflg[ (Ry) T'MLfCo &43. Sl3fettWWi-Oft^*|fill1>* , ^e>±l 
0mm<O«5ffl"t?ft^fRlK:5inmIWI»-e5^S!lfeU ** 1 O^O^SL*^ 
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»y vi'y&<Dwmt±&Mj5fafrh%) v ta bfc j i s 5 w&.WLKtemm # 6 o 

^■|RJOK!^>^t4 3 ^:$P^m^l+^V^TS!l^U7^ 5 0 S £ b E <D 5 

^T*fHffiLfc 0 7^Alil5jum^ 7^Btt30/im^ 9^?C 
5 nmUT. 7^D«6 0^m^ 7^Efi6 0^mit*S)5c 
y^V^s^^^c, D, EfcfrSi: r^Mte^lRj-t^-tirTt P v^^IH] 

O'Jt'l'^/W^V^i^PtttO. 0 1 5%^THg;i$-r 5©i^t5P^ 
f^^^Spi: u SWItMLl 5 0 %J^±<oM^^^d^S^a-^^^C, 
7 0%jg;t~ 15 0 %*?^(D*t^^?r^B, 7 0 %BlT©i$^t«T^ 5 

m bybfij^f*. <D#f ffi T i ##f*(mas%) Sr^tf^ Ti ^W*(mass%) o 
itmzi 0 O^WT^fctlUfCo r^Tii (mass%)j & (JIS G 1258 : 1999 

W**SrBfe (Mfc+ffiift) aS&itlfeU T/lsjjVfflffi mWtf- V V 

JWbdc-e— S*m#^-t-5 0 i c P^MSftr«^(DT i * (t i a) 5: 

■£T i * (mass%) = T i A/fWM: X 100 
I"*It fflTi * (mass%) J tt&tift&T±'?;l'T± h ^fflffifc Glffc/AA 
$0%^T3M$C«fl? 0B3!H&£ ^ 20mA/cm2) 1~5 0 -©IjSM'fOt^ 

r/v^yife«? (lam^fy «, as 

25 



WO 03/106725 



PCT/JP03/07621 



T i * (T i B) ^^ItSc 

flffcfciT i* (mass%) = T i B/^fift X 100 

£fc, m^^^J:^^^^^ P MiOT i m^m^i b-c^m 

Lfc§iJ<£te, mtpfDVfm P ##r*(mas%) ^"pcD^ p ^•^r*(mass%) T'fiJ ofcifi 
1 0 O-SrjWr^tfcJb/t, r^Pf (mass96)j tt ( JIS G 1214:1998 

t£P* (mass%) = PA/Wfifii X 100 

r^fajPS (mass%)j \*.&,ifr&T±<?frT± b ^3R«H«G*»/AA»ift) 
«:JB^Tj£«$ft*# (ttffiE«& ^ 20mA/cm2) i"5 0 £©«fi?$gi£ c P<E>®fim}g 

^Miytttfcf, ^y^vm^^Sr^^^r, ^y^Ky^w (^y 

yf>^-) R^ieafcJEfti?. ^©Pi (PB)^r^*i-5 0 
flftttP* (mass*) = PB/fWS* X 100 
^A\^fLh(omWz^\^tz. 0 Eltdtex No. T 

i S%#r WttftD p t r ffiXtfSEttE 1 £ ^SB^Sr^i-o HI 2 

Kltt, No. 15 — 19 fcoV^ T i ^tfffctJi&WW^D piArl 

S§£M£teD p 3* o. 03 ju mgjt^ftiMli&'^S H#3S£> 5 . ^WT'W r fit 
1.1 MSOiiDp ^ 0.05jzm^e> 1. Oja m©45IBH:ftJffilt" 5 - £ 3&fc#3bT?*> 
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no. i mm^m^M^itmm^-ro ? o. 046% t p 

No. 2 x 3 » x P 0. 04%£*T£ T?ffi» Lfcfllo ffi P flSfc: £ 0 Jffil&E 1 % ¥ 

No. 4te. P 0.008% *t?^bfc^d^i- 0 fl?<Z>*HtttlRl±-t-S36S % ffi 

No. 5 Ti 5R*f tbfe^^Py^KtSD p & 0. 03 /z m t WC Y S < , W 

No. 6 ~9 Ti %kffim%)<D¥-%g%m'D p * 0. 07 j&> 6> 0. 88 n m * "TMfl^fb U 
fc««T33^. HWK03Sf*3KaPS: 6. 1 icjR— Ufc^-e*>«36SNo.5 

tT^o|Sffit?«: Ti ^ffi4fc<z>¥*&*fcSD p v^s Winxte (Y s 3Mg;< N 

No. 1 Ofi, Ti ^*lfffl#»<^¥^^^D p & 1. 15jtzm t*55MO±|Sffi 1. Ojum 

i: x im*i&T~r s - £ &^t-jfctfc0a-c*> $ „ 

. No. 1 1 t 12 m 2 fco^Tf&M&^il^a 5 6. 0 ?5 , 

E 1 r KAr < . P itl/?? Is* CTsmtiMMXlb 

No. 1 3 14 «U fp9 2 fcoV^f?&^^iPH#^% 6. 5. 7. 1 
£ t Xm^fm r ©S|rI±L, A r *S/h£ < ft Q , iPXtt^^H^H^^^Jt? 

No. 1 5 t 16 fit, ?&Sg«<B^BSfc&3&S 4. 5, 5. 6 0, Ar 3** 
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No. 17. 18 RTf 1 9 ii Ti 3R*f WfeO¥*WSD p % HM^Stl. 

mMM2 (^5~6) 
& 5 lZ7jk-f l 0 81©^ (A 5 frt>m 14) |Bj*4r3firr S P * 

-X^t CC) *5£TX Ti £ p ©«fta*©sa^tt, ^i &lRl«t 

hitot, 6 tzTF-rvrm y -xmigT £ coum^^MU^wu 

fcftfc^Ei^fcteol^ -t©*fc£fc«F*9: (YS, TS. EL r) WW*, 

No. 2 OttP^raaSO. 04 6%£#<, J I SlM©^tfc5^ 

Ut^YSti3 4 OMP a ig!f ©t*^5 0 

No. 2 1~2 3}*.m&ffl6~8&m\' s ttmWM'V$> 1 0, T i a^bow 
3&@Dp<Sr0. 15~0. 2 5 m m tt5 ^ i T^tiD p ««(i:^f»l^ 

No. 24 fiiOP^t^ 0 . 00 8 %KTlfttM-£-m 9 £/B^fcJfciiSi#l 

No. 2 5liNo. 2 0tmm. P-a^T*^o. 0 4 2%bM^M&M 1 0 

28 



WO 03/106725 



# 



PCT/JP03/07621 



No. 2 6 2 7 «5t-a^ 1 1 ~ 1 2 SrJBV\ Ti ffi$7&¥i»^D p T\ 
Zrtl^tl 0. 22 m, 0. 25 /z m £-?"<5 r £ T?iPXl4^^j_h bfc|§ W!|-T?&<5o 
No. 2 8 tt, P^T*^ o . 0 0 5 %t.X*Tlfttm&m 1 3 £JBV^cJfct£ 

m*&* -©o. o o sro^^i^T-^i-^/cfe^^^ffi^^s^^ii 

No. 2 9~3 0W:ji'&IH7*ffiV^ot> x m®R<T>tim0ktir* (T i ©WW 

y-x^±5o t c> srjg^.fe«sffl©it«SE^"T?*>5o wm/ — xm^Td^iista 

#<ft9, Ud*t>T iJRWffl^tKfcSWK:**. -fc©*^ @*&3*fk #ftti3&fb&- 

o. 3 o}*m^ s *s^r B *fc(*^^^^^abfc#s^^5o 

No. 3 1 riSRa&KiftfctEI'WT i 3R«fttJ«©¥*Sl*aSD p Sr 1 . 

ei rmmT-f-Zo 

No. 3 2 lillyi^^©? i fflfe©¥^etD p /55 0 . 

4«*»#d p v*flu 0!l;ti£N o . 22 mjfc*«flKKg&a- a*i*v\, 

No. 33 fittJilfi^lfem^^ttiy — + 130 LfctfU-efcSo 

No. 3 4Kfffl/-XfigT< lOOt 35>o?fr3£&*frK©:7*7>f hftLg. 
## 6. 0 ^_h©^PJ^!l^fe§ 0 

N o . 3 5 r±?&5S4R©3ISII*ajl##^ 5 . 8 £ 6 . 0*iWK:fco fcfcfcM&ft,;&S 
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No. 36 ttJftgggflfr&tf) -7^^ h&^#-*§-£ 6 . 0 *j*R:&*tfb LfcfllT? 
No. 3 7ttT i/ (C + N) #5. 5 5 i^WOftJ&BTBHK 8 < 
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!$c (mass %) 


c 


S i 


Mn 


P 


S 


C r 


N i 


N 


M o 


Al 


T i 


Ti/ 
(C+N) 


0 


0.08 


0.24 


0.024 


0.002 


15.9 


0.11 


0.01 


0.01 


0.01 


0.17 


18.4 ! 



2 



n# 


mm® 






rfcfc b 

(Gs No.) 


Dp (ju m) 


(MPa) 


A 


5.59 


0.28 


234 


B 


6.04 


0.28 


242 


C 


6.46 


0.28 


244 
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6.82 


0.28 


246 


E 


7.35 


0.28 


257 


F 


5.75 


0.03 


250 


G 


6.18 


0.03 


260 


H 


6.71 


0.03 


265 


I 


7.00 


0.03 


274 


J 


7.36 


0.03 


280 
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